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ABSTRACT
Renal arteriovenous malformation (AVM) is a rare congenital anomaly of the urinary system. We present a pa-
tient with bilateral renal AVMs who presented with back pain and microscopic hematuria. This case highlights 
the importance of careful diagnostic work-up in the evaluation of upper tract hematuria. 
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INTRODUCTION
The term renal arteriovenous malformation (AVM) is 
usually reserved for congenital abnormal communi-
cations between the intrarenal arterial and venous 
systems. It usually presents with gross hematuria and 
hypertension. Back ache and microscopic hematuria 
as the presenting problems as illustrated in this case 
are less common. Embolization is currently the meth-
od of choice in treating this condition and proved to 
be effective in this patient.
CASE REPORT
A 45-year-old woman presented with mild back pain 
present for one year. Even though the pain was per-
sistent, it did not affect her daily activities. Clinical 
examination was unremarkable. All blood investiga-
tions were normal. Urinalysis showed microscopic he-
maturia which was persistent on every follow-up. She 
was treated for pulmonary tuberculosis in the past, 
and there was no sign or symptom of reactivation. 
She was also a Hepatitis B carrier. There was no other 
significant medical history. 
Ultrasound of the kidneys showed prominent vessels 
in the right kidney. No hydronephrosis or calculus was 
seen. Subsequent CT scan showed multiple rounded 
lesions in both kidneys with enhancement pattern 
suggesting abnormal vessels. The inferior vena cava 
showed early abnormal enhancement. Renal angio-
gram showed bilateral renal arteriovenous malforma-
tions in the lower pole of both kidneys. Coil emboliza-
tion was done at the same setting resulted in almost 
total occlusion of the AVMs in the right kidney (Figure 
1a-c). On the left side, there was about 70% occlu-
sion of the AVMs after the first embolization and total 
occlusion of the inferior interlobar arteries and the 
arteriovenous malformation after the second embo-
lization. There was about 60% residual arterial supply 
to the upper and midpole of the left kidney (Figure 
2a-c).
Subsequent follow up after two years revealed that 
patient was asymptomatic and urinalysis was nor-
mal.
DISCUSSION
Renal arteriovenous malformations (AVMs) or arterio-
venous fistulas (AVFs) are abnormal communications 
between the intrarenal arterial and venous systems. 
The term renal arteriovenous malformation is usu-
ally reserved for congenital arteriovenous anomalies, 
characterized by multiple communications between 
the main or segmental renal arteries and veins. On 
the other hand, acquired arteriovenous anomalies, 
often termed arteriovenous fistulas are characterized 
by a single vastly dilated artery directly feeding one 
or more veins. Arteriovenous fistulas with the radio-
logical appearance of an acquired fistula but without 
an identifiable cause are classified as idiopathic or 
cavernous AVMs.1 
The prevalence of any type of arteriovenous malfor-
mation or fistula is estimated to be less than 0.04%. 
This figure may exceed the true incidence in the gen-
eral population as the study was a review of 9,500 
arteriograms which were performed in patients with 
signs suggestive of renal pathology.2 In an autopsy 
study, only 1 renal hemangioma and no arteriovenous 
malformations were found in more than 30,000 con-
secutive autopsies.3  
Congenital renal AVMs usually present with hematu-
ria, and gross hematuria as the primary complaint 
was reported in 72% of cases.4 Hematuria is thought 
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to result from minute rupture of the thin-walled veins 
into the collecting system from an increase in renal 
venous pressure. This is the reason why even small 
peripherally located AVMs can cause massive hema-
turia.5 Our patient had microscopic hematuria. There 
are few reported cases of AVMs in asymptotic patients 
with microscopic hematuria.6 Hypertension was ab-
sent in our patient, but is present in about 50% of 
AVMs.4 Back pain or renal colic may result from ob-
structing blood clots but our patient never had clini-
cally significant hematuria that may explain the cause 
of her back pain.
 
Several imaging modalities have been used to evalu-
ate renal AVMs and AVFs. These include CT scan, Dop-
pler Ultrasound, radionuclide renography and MRI.7 
However, arteriography is still used as the gold stan-
dard to confirm this diagnosis. Moreover in cases of 
suspected AVMs, selective renal arteriography can be 
both diagnostic and therapeutic.5 Congenital AVMs 
show numerous tortuous vessels and interconnecting 
fistulas. Cirsoid type is supplied by multiple arteries, 
usually segmental or interlobar arteries of normal cal-
iber while the cavernous or idiopathic AVMs tend to be 
supplied by a single dilated vessel.6
The goal of treatment is maximal preservation of 
functioning renal parenchyma and the eradication 
of symptoms and its hemodynamic effects.1 Small 
peripheral AVM without hemodynamic effects and 
minimal or no symptoms are managed conservatively. 
Transcatheter arterial embolization has become the 
management of choice replacing open surgery.5 Vari-
ous agents available for embolization include coils, 
balloons, alcohol, autologous blood clots, gelfoam, 
absorbable gelatin sponge, cyanoacrylate and plastic 
polymers.5,8,9
The risks of embolotherapy include reflux of obliter-
ating agents into proximal vessels resulting in loss of 
normal renal parenchyma and pulmonary embolism 
from migration of the agent. A post embolization syn-
drome may occur, characterized by pain in the embo-
lized area, nausea, vomiting and fever lasting up to 5 
days.9,10 None of these complications were observed in 
our patient. Her back pain and microscopic hematuria 
disappeared after embolization. However, long term 
follow up is still needed as the malformation may re-
cur due to the rapid development of collateral vessels 
or recanalization of the abnormal vessels.
CONCLUSION
Renal AVM was found to be the cause of mild back pain 
and persistent microscopic hematuria in this 45-year-
old lady. This case highlights the importance of com-
plete diagnostic work-up in the evaluation of micro-
scopic hematuria in arriving at the correct diagnosis 
of an uncommon clinical entity. 
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Figure 1 (a-c). Selective right renal arteriogram showing the numerous vascular channels in the lower pole 
(a). Post embolization showed total occlusion of the arterivenous malformation (b) and repeat angiogram four 
months later showed no recurrence of the arteriovenous malformation (c).
Figure 1 (a-c). Selective right renal arteriogram showing the numerous vascular channels in the lower pole 
(a). Post embolization showed total occlusion of the arterivenous malformation (b) and repeat angiogram four 
months later showed no recurrence of the arteriovenous malformation (c).
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